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FIG. 7 



1 CCCCAAAACC CCAAAACCCC AAAACCCCTA TAAAAAAAGA AAAAATTGAG 

51 GTAGTTTAGA AATAAAATAT TATTCCCGCA CAAATGGAGA TGGATATTGA 

101 TTTGGATGAT ATAGAAAATT TACTTCCTAA TACATTCAAC AAGTATAGCA 

151 GCTCTTGTAG TGACAAGAAA GGATGCAAAA CATTGAAATC TGGCTCGAAA 

201 TCGCCTTCAT TGACTATTCC AAAGTTGCAA AAACAATTAG AGTTCTACTT 

2 51 CTCGGATGCA AATCTTTATA ACGATTCTTT CTTGAGAAAA TTAGTTTTAA 

3 01 AAAGCGGAGA GCAAAGAGTA GAAATTGAAA CATTACTAAT GTTTAAATAA 
351 AATCAGGTAA TGAGGATTAT TCTATTTTTT AGATCACTTC TTAAGGAGCA 
401 TTATGGAGAA AATTAC TTAA TACTAAAAGG TAAACAGTTT GGATTATTTC 
451 CCTAGCCAAC AATGATGAGT ATATTAAATT CATATGAGAA TGAGTCAAAG 
501 GATCTCGATA CATCAGACTT ACCAAAGACA AACTCGCTAT AAAACGCAAG 
551 AAAAAGTTTG ATAATCGAAC AGCAGAAGAA CTTATTGCAT TTACTATTCG 
601 TATGGGTTTT ATTACAATTG TTTTAGGTAT CGACGGTGAA CTCCCGAGTC 
651 TTGAGACAAT TGAAAAAGCT GTTTACAACT GAAGGAATCG CAGTTCTGAA 
701 AGTTCTGATG TGTATGCCAT TATTTTGTGA ATTAATCTCA AATATCTTAT 
7 51 CTCAATTTAA TGGATAGCTA TAGAAACAAA CCAAATAAAC CATGCAAGTT 
801 TAATGGAATA TACGTTAAAT CCTTTGGGAC AAATGCACAC TGAATTTATA 
851 TTGGATTCTT AAAGCATAGA TACACAGAAT GCTTTAGAGA CTGATTTAGC 
901 TTACAACAGA TTACCTGTTT TGATTACTCT TGCTCATCTC TTATATCTTT 
951 AAAAGAAGCA GGCGAAATGA AAAGAAGACT AAAGAAAGAG ATTTCAAAAT 

1001 TTGTTGATTC TTCTGTAACC GGAATTAACA ACAAGAATAT TAGCAACGAA 

1051 AAAGAAGAAG AGCTATCACA ATCCTGATTC TTAAAGATTT CAAAAATTCC 

1101 AGGTAAGAGA GATACATTCA TTAAAATTCA TAT AT TAT AG TTTTTCATTT 

1151 CACAGCTGTT ATTTTCTTTT ATCTTAACAA TATTTTTTGA TTAGCTGGAA 

1201 GTAAAAAGTA TCAAATAAGA GAAGCGCTAG ACTGAGGTAA CTTAGCTTAT 

1251 TCACATTCAT AGATCGACCT TCATATATCC AATACGATGA TAAGGAAACA 

1301 GCAGTCATCC GTTTTAAAAA TAGTGCTATG AGGACTAAAT TTTTAGAGTC 

1351 AAGAAATGGA GCCGAAATCT TAATCAAAAA GAATTGCGTC GATATTGCAA 

1401 AAGAATCGAA CTCTAAATCT TTCGTTAATA AGTATTACCA ATCTTGATTG 

1451 ATTGAAGAGA TTGACGAGGC AACTGCACAG AAGATCATTA AAGAAATAAA 

1501 GTAACTTTTA TTAATTAGAG AATAAACTAA ATTACTAATA TAGAGATCAG 

1551 CGATCTTCAA TTGACGAAAT AAAAGCTGAA CTAAAGTTAG ACAATAAAAA 

1601 ATACAAACCT TGGTCAAAAT ATTGAGGAAG GAAAAGAAGA CCAGTTAGCA 

1651 AAAGAAAAAA TAAGGCAATA AATAAAATGA GTACAGAAGT GAAGAAATAA 

1701 AAGATTTATT TTTTTCAATA ATTTATTGAA AAGAGGGGTT TTGGGGTTTT 

1751 GGGGTTTTGG GG 
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1 AAAACCCCAA AACCCCAAAA CCCCTTTTAG AGCCCTGCAG TTGGAAATAT 

51 AACCTCAGTA TTAATAAGCT CAGATTTTAA ATATTAATTA CAAAACCTAA 

101 ATGGAGGTTG ATGTTGATAA TCAAGCTGAT AATCATGGCA TTCACTCAGC 

151 TCTTAAGACT TGTGAAGAAA TTAAAGAAGC TAAAACGTTG TACTCTTGGA 

201 TCCAGAAAGT TATTAGATGA AGAAATCAAT CTCAAAGTCA TTATAAAGAT 

251 TTAGAAGATA TTAAAATATT TGCGCAGACA AATATTGTTG CTACTCCACG 

301 AGACTATAAT GAAGAAGATT TTAAAGTTAT TGCAAGAAAA GAAGTATTTT 

351 CAACTGGACT AATGATCGAA CTTATTGACA AATGCTTAGT TGAACTTCTT 

401 TCATCAAGCG ATGTTTCAGA TAGACAAAAA CTTCAATGAT TTGGATTTCA 

451 ACTTAAGGGA AATCAATTAG CAAAGACCCA TTTATTAACA GCTCTTTCAA 

501 CTCAAAAGCA GTATTTCTTT CAAGACGAAT GGAACCAAGT TAGAGCAATG 

551 ATTGGAAATG AGCTCTTCCG ACATCTCTAC ACTAAATATT TAATATTCCA 

601 GCGAACTTCT GAAGGAACTC TTGTTCAATT TTGCGGGAAT AACGTTTTTG 

651 ATCATTTGAA AGTCAACGAT AAGTTTGACA AAAAGCAAAA AGGTGGAGCA 

701 GCAGACATGA ATGAACCTCG ATGTTGATCA ACCTGCAAAT ACAATGTCAA 

751 GAATGAGAAA GATCACTTTC TCAACAACAT CAACGTGCCG AATTGGAATA 

801 ATATGAAATC AAGAACCAGA ATATTTTATT GCACTCATTT TAATAGAAAT 

851 AACCAATTCT TCAAAAAGCA TGAGTTTGTG AGTAACAAAA ACAATATTTC 

901 AGC GATGGAC AGAGCTCAGA CGATATTCAC GAATATATTC AGATTTAATA 

951 GAATTAGAAA GAAGCTAAAA GATAAGGTTA TCGAAAAAAT TGCCTACATG 

1001 CTTGAGAAAG TCAAAGATTT TAACTTCAAC TACTATTTAA CAAAATCTTG 

1051 TCCTCTTCCA GAAAATTGGC GGGAACGGAA ACAAAAAATC GAAAACTTGA 

1101 TAAATAAAAC TAGAGAAGAA AAGTCGAAGT ACTATGAAGA GCTGTTTAGC 

1151 TACACAACTG ATAATAAATG CGTCACACAA TTTATTAATG AATTTTTCTA 

1201 CAATATACTC CCCAAAGACT TTTTGACTGG AAGAAAC CGT AAGAATTTTC 

1251 AAAAGAAAGT TAAGAAATAT GTGGAACTAA ACAAGCATGA ACTCATTCAC 

1301 AAAAACTTAT TGCTTGAGAA GATCAATACA AGAGAAATAT CATGGATGCA 

1351 GGTTGAGACC TCTGCAAAGC ATTTTTATTA TTTTGATCAC GAAAACATCT 

1401 ACGTCTTATG GAAATTGCTC CGATGGATAT TCGAGGATCT CGTCGTCTCG 

1451 CTGATTAGAT GATTTTTCTA TGTCACCGAG CAACAGAAAA GTTACTCCAA 

1501 AACCTATTAC TACAGAAAGA ATATTTGGGA CGTCATTATG AAAATGTCAA 

1551 TCGCAGACTT AAAGAAGGAA ACGCTTGCTG AGGTCCAAGA AAAAGAGGTT 

1601 GAAGAATGGA AAAAGTCGCT TGGATTTGCA CCTGGAAAAC TCAGACTAAT 

1651 ACCGAAGAAA ACTACTTTCC GTCCAATTAT GACTTTCAAT AAGAAGATTG 

1701 TAAATTCAGA CCGGAAGACT ACAAAATTAA CTACAAATAC GAAGTTATTG 

1751 AACTCTCACT TAATGCTTAA GACATTGAAG AATAGAATGT TTAAAGATCC 

1801 TTTTGGATTC GCTGTTTTTA AC T ATGATGA TGTAATGAAA AAGTATGAGG 

1851 AGTTTGTTTG CAAATGGAAG CAAGTTGGAC AACCAAAACT CTTCTTTGCA 

1901 ACTATGGATA TCGAAAAGTG ATATGATAGT GTAAACAGAG AAAAACTATC 

1951 AACATTCCTA AAAACTACTA AATTACTTTC TTCAGATTTC TGGATTATGA 

2001 CTGCACAAAT TCTAAAGAGA AAGAATAACA TAGTTATCGA TTCGAAAAAC 

2051 TTTAGAAAGA AAGAAATGAA AGATTATTTT AGACAGAAAT TCCAGAAGAT 

2101 TGCACTTGAA GGAGGACAAT ATCCAACCTT ATTCAGTGTT CTTGAAAATG 

2151 AACAAAATGA CTTAAATGCA AAGAAAACAT TAATTGTTGA AGCAAAGCAA 

2201 AGAAATTATT TTAAGAAAGA TAACTTACTT CAACCAGTCA TTAATATTTG 

2251 CCAATATAAT TACATTAACT TTAATGGGAA GTTTTATAAA CAAACAAAAG 

2301 GAATTCCTCA AGGTCTTTGA GTTTCATCAA TTTTGTCATC ATTTTATTAT 

2351 GCAACATTAG AGGAAAGCTC CTTAGGATTC CTTAGAGATG AATCAATGAA 
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2401 CCCTGAAAAT CCAAATGTTA ATCTTCTAAT GAGACTTACA GATGACTATC 

2451 TTTTGATTAC AACTCAAGAG AATAATGCAG TATTGTTTAT TGAGAAACTT 

2501 ATAAACGTAA GTCGTGAAAA TGGATTTAAA TTCAATATGA AGAAACTACA 

2551 GACTAGTTTT CCATTAAGTC CAAGCAAATT TGCAAAATAC GGAATGGATA 

2601 GTGTTGAGGA GCAAAATATT GTTCAAGATT ACTGCGATTG GATTGGCATC 

2651 TCAATTGATA TGAAAACTCT TGCTTTAATG CCAAATATTA ACTTGAGAAT 

2701 AGAAGGAATT CTGTGTACAC TCAATCTAAA CATGCAAACA AAGAAAGCAT 

2751 CAATGTGGCT CAAGAAGAAA CTAAAGTCGT TTTTAATGAA TAACATTACC 

2801 CATTATTTTA GAAAGACGAT TACAACCGAA GACTTTGCGA ATAAAACTCT 

2851 CAACAAGTTA TTTATATCAG GCGGTTACAA ATACATGCAA TGAGCCAAAG 

2901 AATACAAGGA CCACTTTAAG AAGAACTTAG CTATGAGCAG TATGATCGAC 

2951 TTAGAGGTAT CTAAAATTAT ATACTCTGTA ACCAGAGCAT TCTTTAAATA 

3001 CCTTGTGTGC AATATTAAGG ATACAATTTT TGGAGAGGAG CATTATCCAG 

3 051 ACTTTTTCCT TAGCACACTG AAGCACTTTA TTGAAATATT CAGCACAAAA 

3101 AAGTACATTT TCAACAGAGT TTGCATGATC CTCAAGGCAA AAGAAGCAAA 

3151 GCTAAAAAGT GACCAATGTC AATCTCTAAT TCAATATGAT GCATAGTCGA 

32 01 CTATTCTAAC TTATTTTGGA AAGTTAATTT TCAATTTTTG TCTTATATAC 

3251 TGGGGTTTTG GGGTTTTGGG GTTTTGGGG 



FIG. 9 

(CONTINUED) 



1 MEVDVDNQAD NHGIHSALKT CEEIKEAKTL YSWIQKVIRC RNQSQSHYKD 

51 LEDIKIFAQT NIVATPRDYN EEDFKVTARK EVFSTGLMIE LIDKCLVELL 

101 SSSDVSDRQK LQCFGFQLKG NQLAKTHLLT ALSTQKQYFF QDEWNQVRAM 

151 IGNELFRHLY TKYLIFQRTS EGTLVQFCGN NVFDHLKVND KFDKKQKGGA 

201 ADMNEPRCCS TCKYNVKNEK DHFLNNINVP NWNNMKSRTR IFYCTHFNRN 

251 NQFFKKHEFV SNKNNISAMD RAQTIFTNIF RFNRIRKKLK DKVIEKIAYM 

301 LEKVKDFNFN YYLTKSCPLP ENWRERKQKI ENLINKTREE KSKYYEELFS 

351 YTTDNKCVTQ FINEFFYNIL PKDFLTGRNR KNFQKKVKKY VELNKHELIH 

401 KNLLLEKINT REISWMQVET SAKHFYYFDH ENIYVLWKLL RWIFEDLWS 

451 LIRCFFYVTE QQKSYSKTYY YRKNIWDVIM KMSIADLKKE TLAEVQEKEV 

501 EEWKKSLGFA PGKLRLIPKK TTFRPIMTFN KKIVNSDRKT TKLTTNTKLL 

551 NSHLMLKTLK NRMFKDPFGF AVFNYDDVMK KYEEFVCKWK QVGQPKLFFA 

601 TMDIEKCYDS VNREKLSTFL KTTKLLSSDF WIMTAQILKR KNNIVIDSKN 

651 FRKKEMKDYF RQKFQKIALE GGQYPTLFSV LENEQNDLNA KKTLIVEAKQ 

701 RNYFKKDNLL QPVINICQYN YINFNGKFYK QTKGIPQGLC VSSILSSFYY 

751 ATLEESSLGF LRDESMNPEN PNVHLLMRLT DDYLLITTQE NNAVLFIEKL 

801 INVSRENGFK FNMKKLQTSF PLSPSKFAKY GMDSVEEQNI VQDYCDWIGI 

851 SIDMKTLALM PNINLRIEGI LCTLNLISIMQT KKASMWLKKK LKSFLMNNIT 

901 HYFRKTITTE DFANKTLNKL FISGGYKYMQ CAKEYKDHFK KNLAMSSMID 

951 LEVSKIIYSV TRAFFKYLVC NIKDTIFGEE HYPDFFLSTL KHFIEIFSTK 

1001 KYIFNRVCMI LKAKEAKLKS DQCQSLIQYD A 
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CCCCAAAACCCCAAAACCCCAAAACCCCTATAAAAAAAGAAAAAATTGAGGTAGTTTAGA 

1 + + + + + + 60 

GGGGTTTTGGGGTTTTGGGGTTTTGGGGATATTTTTTTCTTTTTTAACTCCATCAAATCT 

a PQNPKTPKPL*KKKKLR*FR 

b PKTPKPQNPYKKRKNCGSLE- 

c PKPQNPKTPIKKEKIEVV* K- 

AATAAAATATTATTCCCGCACAAATGGAGATGGATATTGATTTGGATGATATAGAAAATT 

6 1 + + + + + + 120 

TTATTTTATAATAAGGGCGTGTTTACCTCTACCTATAACTAAACCTACTATATCTTTTAA 

a NKILFPHKWRWILIWMI*KI 

b IKYYSRTNGDGYCFGCYRKF 

c * NI I PAQMEMD IDLDDI ENL- 

TACTTCCTAATACATTCAACAAGTATAGCAGCTCTTGTAGTGACAAGAAAGGATGCAAAA 

12 i + + + + + + 180 

ATGAAGGATTATGTAAGTTGTTCATATCGTCGAGAACATCACTGTTCTTTCCTACGTTTT 

a YFLIHSTS IAALVVTRKDAK 

b TS*YIQQV*QLL* *QERMQN- 

c LPNTFNKYSSSCSDKKGCKT- 

CATTGAAATCTGGCTCGAAATCGCCTTCATTGACTATTCCAAAGTTGCAAAAACAATTAG 

181 + + + + + + 240 

GTAACTTTAGACCGAGCTTTAGCGGAAGTAACTGATAAGGTTTCAACGTTTTTGTTAATC 

a HCNLARNRLHCLFQSCKNN* 

b IEIWLEIAF IDYSKVAKTIR- 

c LKSGSKS PSLTIPKLQKQLE- 

AGTTCTACTTCTCGGATGCAAATCTTTATAACGATTCTTTCTTGAGAAAATTAGTTTTAA 

241 + + + + + + 300 

TCAAGATGAAGAGCCTACGTTTAGAAATATTGCTAAGAAAGAACTCTTTTAATCAAAATT 

a SSTSRMQIFITILSCEN* F* 

b VLLLGCKSL*RFFLEKISFK- 

c FYF SDANLYNDSFLRKLVLK- 

AAAGCGGAGAGCAAAGAGTAGAAATTGAAACATTACTAATGTTTAAATAAAATCAGGTAA 

301 + + + + + + 360 

TTTCGCCTCTCGTTTCTCATCTTTAACTTTGTAATGATTACAAATTTATTTTAGTCCATT 

a KAESKE*KLKHY*CLNKIR* 

b KRRAKSRNCNITNV* IKSGN- 

c SGEQRVEIETLLMFK*NQVM- 

TGAGGATTATTCTATTTTTTAGATCACTTCTTAAGGAGCATTATGGAGAAAATTACTTAA 

36 1 + + + + + + 420 

ACTCCTAATAAGATAAAAAATCTAGTGAAGAATTCCTCGTAATACCTCTTTTAATGAATT 

a CGLFYFLDHFLRSIMEKIT* 

b EDYSIF*ITS*GALWRKLLN- 

C RIILFFRSLLKEHYGENYLI- 
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TACTAAAAGGTAAACAGTTTGGATTATTTCCCTAGCCAACAATGATGAGTATATTAAATT 

+ + + + + + 

ATGATTTTCCATTTGTCAAACCTAATAAAGGGATCGGTTGTTACTACTCATATAATTTAA 



Y*KVNSLDYFPSQQCCVY*I 
TKR*TVWIISLANNDEYIKF 
LKGKQFGLFP* PTMMSILNS 



CATATGAGAATGAGTCAAAGGATCTCGATACATCAGACTTACCAAAGACAAACTCGCTAT 

+ + + + + + 

GTATACTCTTACTCAGTTTCCTAGAGCTATGTAGTCTGAATGGTTTCTGTTTGAGCGATA 



HMRMSQRI SIHQTYQRQTRY 
ICECVKGSRYIRLTKDKLAI- 
YENESKDLDTSDLPKTNSL * - 



AAAACGCAAGAAAAAGTTTGATAATCGAACAGCAGAAGAACTTATTGCATTTACTATTCG 

+ + + + + + 

TTTTGCGTTCTTTTTCAAACTATTAGCTTGTCGTCTTCTTGAATAACGTAAATGATAAGC 



KTQEKVC * SNSRRTYCIYYS 
KRKKKFDNRTAEELIAFTIR- 
NARKSLI IEQQKNLLHLLFV- 

TATGGGTTTTATTACAATTGTTTTAGGTATCGACGGTGAACTCCCGAGTCTTGAGACAAT 

601 + + + + + + 660 

ATACCCAAAATAATGTTAACAAAATCCATAGCTGCCACTTGAGGGCTCAGAACTCTGTTA 

YGFYYNCFRYRRCTPESCDN 
> MGFITIVLGIDGELPSLETI- 
: WVLLQLF *VSTVNSRVLRQL- 

TGAAAAAGCTGTTTACAACTGAAGGAATCGCAGTTCTGAAAGTTCTGATGTGTATGCCAT 

661 + + + + + + 720 

ACTTTTTCGACAAATGTTGACTTCCTTAGCGTCAAGACTTTCAAGACTACACATACGGTA 

i CKSCLQLKESQFCKF *CVCH 

) EKAVYNCRNRSSESSDVYAI 

: KKLFTTEG IAVLKVLMCMPL- 

TATTTTGTGAATTAATCTCAAATATCTTATCTCAATTTAATGGATAGCTATAGAAACAAA 

721 + + + + + + 780 

ATAAAACACTTAATTAGAGTTTATAGAATAGAGTTAAATTACCTATCGATATCTTTGTTT 

a YFVN* SQISYLNLMDSYRNK 

b ILCINLKYLISI*WIAIETN- 

c FCELISNILSQFNG*L*KQT- 

CCAAATAAACCATGCAAGTTTAATGGAATATACGTTAAATCCTTTGGGACAAATGCACAC 

731 + +. + + + + 840 

GGTTTATTTGGTACGTTCAAATTACCTTATATGCAATTTAGGAAACCCTGTTTACGTGTG 

a PNKPCKFNGIYVKSFGTNAH 

b QINHASLMEYTLNPLGQMHT- 

c K * TMQV*WNI R * ILWDKCTL- 

TGAATTTATATTGGATTC TTAAAGC AT AG AT AC ACAGAATGCTTTAGAG AC TGATTT AGC 

841 + + + + + + 900 

ACTTAAATATAACCTAAGAATTTCGTATCTATGTGTCTTACGAAATCTCTGACTAAATCG 

a CIYIGFLKHRYTECFRDCFS 

b EFILDS * SIDTQNALETDLA- 

c NLYWILKA* IHRML*RLI *L- 
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TTACAACAGATTACCTGTTTTGATTACTCTTGCTCATCTCTTATATCTTTAAAAGAAGCA 

+ + + + + + 

AATGTTGTCTAATGGACAAAACTAATGAGAACGAGTAGAGAATATAGAAATTTTCTTCGT 



a LQQITCFDYSCSSLISLKEA 

b YNRL PVL I TLAHLLYL * KKQ 

C TTDYLFCLLLLI SYI FKRSR- 



GGCGAAATGAAAAGAAGACTAAAGAAAGAGATTTC AAAATTTGTTGATTCTTC TGTAAC C 

+ + + + + + 

CCGCTTTACTTTTCTTCTGATTTCTTTCTCTAAAGTTTTAAACAACTAAGAAGACATTGG 



a GEMKRRLKKEI SKFVDS SVT - 
b AKCKED*RKRFQNLLILL * P - 
C RNEKKTKERDFKICCFFCNR- 



GGAATTAACAACAAGAATATTAGCAACGAAAAAGAAGAAGAGCTATCACAATCCTGATTC 

, + + + + + 

CCTTAATTGTTGTTCTTATAATCGTTGCTTTTTCTTCTTCTCGATAGTGTTAGGACTAAG 



a GINNKNISNEKEEELSQSCF 

b ELTTRILATKKKKSYHNPDS- 

c N*QQEY*QRKRRRAITILIL- 



TTAAAGATTTCAAAAATTCCAGGTAAGAGAGATACATTCATTAAAATTCATATATTATAG 

+ + + + + + 

AATTTCTAAAGTTTTTAAGGTCCATTCTCTCTATGTAAGTAATTTTAAGTATATAATATC 



a LKISKIPGKRDTFIKIHIL* 

b *RFQKFQVREIHSLKFIYYS- 

C KDFKNSR* ERYIH *NSYI IV- 



TTTTTCATTTCACAGCTGTTATTTTCTTTTATCTTAACAATATTTTTTGATTAGCTGGAA 

+ + + + + 

AAAAAGTAAAGTGTCGACAATAAAAGAAAATAGAATTGTTATAAAAAACTAATCGACCTT 



a FFISQLLFSFILTIFFD*LE 
b FSFHSCYFLLS *QYFLISWK 
C FHFTAVIFFYLNNIFCLAGS 



GTAAAAAGTATCAAATAAGAGAAGCGCTAGACTGAGGTAACTTAGCTTATTCACATTCAT 

+ + + + + + 

CATTTTTCATAGTTTATTCTCTTCGCGATCTGACTCCATTGAATCGAATAAGTGTAAGTA 



a VKSIK*EKR*TEVT*LIHIH 

b *KVSNKRSARLR*LSLFTFI- 

C KKYQ IREALDCGNLAYSHS * - 

AGATCGACCTTCATATATCCAATACGATGATAAGGAAACAGCAGTCATCCGTTTTAAAAA 

1261 + + + + + + 1320 

TCTAGCTGGAAGTATATAGGTTATGCTACTATTCCTTTGTCGTCAGTAGGCAAAATTTTT 

a RSTFIYPIRC*GNSSHPF*K 

b DRPSYIQYDDKETAVIRFKN- 

C IDLHISNTMIRKQQSSVLKI- 

TAGTGCTATGAGGACTAAATTTTTAGAGTCAAGAAATGGAGCCGAAATCTTAATCAAAAA 

132 1 H H H h H f" 1380 

ATCACGATACTCCTGATTTAAAAATCTCAGTTCTTTACCTCGGCTTTAGAATTAGTTTTT 

a * C Y E D * IFRVKKWSRNLNQK 

b SAMRTKFLESRNGAEILIKK- 

C VLCGLNF * SQEMEPKS * SKR- 
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GAATTGCGTCGATATTGCAAAAGAATCGAACTCTAAATCTTTCGTTAATAAGTATTACCA 

1381 + + + + + + 1440 

CTTAACGCAGCTATAACGTTTTCTTAGCTTGAGATTTAGAAAGCAATTATTCATAATGGT 

a ELRRYCKRIEL*IFR* * V L P 

b NCVDIAKESNSKSFVNKYYQ- 

c IAS ILQKNRTLNLSL I S I T N - 



ATCTTGATTGATTGAAGAGATTGACGAGGCAACTGCACAGAAGATCATTAAAGAAATAAA 

+ + + + + + 

TAGAACTAACTAACTTCTCTAACTGCTCCGTTGACGTGTCTTCTAGTAATTTCTTTATTT 



a ILIDCRD*RGNCTEDH*RNK 

b SCLIEEIDEATAQKIIKEIK- 

C LDCLKRLTRQLHRRSLKK * S - 



GTAACTTTTATTAATTAGAGAATAAACTAAATTACTAATATAGAGATCAGCGATCTTCAA 

+ + + + + + 

C ATTGAAAATAATT AATCTCTTATTTG ATTTAATGATT ATATC T C T AGTCGC TAG AAGTT 



a VTFIN*RIN*ITNIEISDLQ 

b *LLLIRE*TKLLI*RSAIFN- 

C NFY*LENKLNY*YRDQRSSI- 

TTGACGAAATAAAAGCTGAACTAAAGTTAGACAATAAAAAATACAAACCTTGGTCAAAAT 

1561 + + + + + + 1620 

AACTGCTTTATTTTCGACTTGATTTCAATCTGTTATTTTTTATGTTTGGAACCAGTTTTA 

a LTK*KLN*S*TIKNTNLGQN 

b CRNKSCTKVRQ*KIQTLVKI- 

C DEI KAELKLDNKKYKPWSKY- 



ATTGAGGAAGGAAAAGAAGACCAGTTAGCAAAAGAAAAAATAAGGCAATAAATAAAATGA 

+ + + + + + 

TAACTCCTTCCTTTTCTTCTGGTCAATCGTTTTCTTTTTTATTCCGTTATTTATTTTACT 



a IEEGKEDQLAKEKIRQ* IKC 
b LRKEKKTS *QKKK*GNK*NE 
C CGRKRRPVSKRKNKAINKMS 



GTACAGAAGTGAAGAAATAAAAGATTTATTTTTTTCAATAATTTATTGAAAAGAGGGGTT 

+ + + + + + 

CATGTCTTCACTTCTTTATTTTCTAAATAAAAAAAGTTATTAAATAACTTTTCTCCCCAA 



a VQKCRNKRFIFFNNLLKRGV 

b YRSEEIKDLFFSI IYCKEGF- 

C TEVKK*KIYFFQ *FIEKRGF- 

TTGGGGTTTTGGGGTTTTGGGG 

1741 + + — 1V62 

AACCCCAAAACCCCAAAACCCC 

a LGFWGFG 
b WGFGVLG 
C GVLGFW 
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2 EVDVQNQADNHGIHSALKTCEEIKEAKTLYSWIQKVIRCRNQSQSHYKDL 5 1 

|::: | :.::|: s| |.::| : = • • I I - • 1 - I - i 

19 ELELEMQENQNDIQVRVK IDDPKQY . . LVNVTAACLLQEGSYYQDK 62 

5 2 EDIKIFAQTNIVATPRDYNEEDFKVIARKEVF . STGLMIELIDKCLVELL 100 

: .|.| ..|.. -h ■■■\ I -..-I-: ^ ^ 

63 DERRYIITKALL. . . . EVAESDPEFICQLAWIRNELYIRTTTNYIVAF . 107 

101 S SSDVSDRQKLQCFGFQLKGNQLAKTHLLTALSTQKQYFFQDEWNQyRAM 150 
108 CWHKNTQPFIEKYFNKAVLLPNDLLEVCEFAQVLYI 144 

151 IGNELFRHLYTKYLIFQRTSEGTLVQFCGNNVFDHLKVNDKFDKKQKGGA 200 

| :|| | .: ..|.... ::= == 
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MEIENNQAQQPKAEKLWWELELEMQENQNDIQVRVKIDDPKQYL 
VNWAACLLQEGSYYQDKDERRYIITKALLEVAESDPEFICQLA 
VYIRNELYIRTTTNYIVAFCWHKNTQPFIEKYFNKAVLLPNDL 
LEVCEFAQVLYIFDATEFKNLYLDRILSQDIRKELTFRKCLQRC 
VRSKF S EFNEYQLGKYCTE SQRKKTMFRYL SVTNKQKWDQTKKK 
RKENLLTKLQAIKESEDKSKRETGDIMNVEDAIKALKPAVMKKI 
AKRQNAMKKHMKAPKIPNSTLESKYLTFKDLIKFCHISEPKERV 
YKILGKKYPKTEEEYKAAFGDSASAPFNPELAGKRMKIEISKTW 
ENEL S AKGNTAEVWDNLI S SNQL PYMAMLRltfL SNI LKAGVSDTT 
HSIVINKICEPKAVENSKMFPLQFFSAIEAVNEAVTKGFKAKKR 
ENMNLKGQIEAVKEWEKTDEEKKDMELEQTEEGEFVKVNEGIG 
KQYINSIELAIKIAVNKNLDEIKGHTAIFSDVSGSMSTSMSGGA 
KKYGSVRTCLECALVLGLMVKQRCEKSSFYIFSSPSSQCNKCYL 
EVDLPGDELRPSMQKLLQEKGKLGGGTDFPYECIDEWTKNKTHV 
DNI VI LSDMMI AEG YSDINVRGS S I VNS IKRYKDEVNPNIKI FA 
VDLEGYGKCLNLGDEFNENNYIKIFGMSDSILKFISAKQGGANM 

VEVIKNFALQKIGQK 

FIG. 20 

MSRRNQKKPQAPIGNETNLDFVLQNLEVYKSQIEHYKTQQQQIK 
EEDLKLLKFKNQDQDGNSGNDDDDEENNSNKQQELLRRVNQIKQ 
QVQLIKKVGSKVEKDLNLNEDENKKNGLSEQQVKEEQLRTITEE 
QVKYQNLVFNMDYQLDLNESGGHRRHRRETDYDTEKWFEISHDQ 
KNYVS I YANQKTSYCWWLKDYFNKNNYDHLNVS INRLETEAEFY 
AFDDFSQTIKLTLJNSYQTVNIDVNFDNNLCILALLRFLLSLERF 
NILNIRSSYTRNQYNFEKIGELLETIFAWFSHRHLQGIHLQVP 
CEAFQYLVNSSSQISVKDSQLQVYSFSTDLKLVDTNKVQDYFKF 
LQEF PRLTHVSQQAI PVS ATNAVENLNVLLKKVKHANLNLVS I P 
TQFNFDFYFVNLQHLKLEFGLEPNILTKQKLENLLLSIKQSKNL 
KFLRLNFYTYVAQETSRKQILKQATTIKNLKNNKNQEETPETKD 
ETPSESTSGMKFFDHLSELTELEDFSVNLQATQEIYDSLHKLLI 
RSTNLKKFKLSYKYEMEKSKMDTFIDLKNIYETLNNLKRCSVNI 
SNPHGNISYELTNKDSTFYKFKLTLNQELQHAKYTFKQNEFQFN 
NVKSAKI ESS SLESLEDIDSLCKS I ASCKNLQNVNI I AS LLYPN 
NIQKNPFNKPNLLFFKQFEQLKNLENVSINCILDQHILNSISEF 
LEKNKKIKAFILKRYYLLQYYLDYTKLFKTLQQLPELNQVYINQ 
QLEELTVSEVHKQVWENHKQKAFYEPLCEFIKESSQTLQLIDFD 
QNTVSDDSIKKILESISESKYHHYLRLNPSQSSSLIKSENEEIQ 
ELLKACDEKGVLVKAYYKFPLCLPTGTYYDYNSDRW 

FIG. 22 



MKILFEFI QDKLD IDLQTNSTYKENLKCGHFNGLDE ILTTCFAL 
PNSRKIALPCLPGDLSHKAVIDHCIIYLLTGELYNNVLTFGYKI 
ARNEDVNNSLFCHSANVWTLLKGAAWKMFHSLVGTYAF VDLL I 
NYTVI QFNGQFFTQ I VGNRCNE PHL PPKWVQRS S S S S ATAAQ IK 
QLTEPVTNKQFLHKLNINSSSFFPYSKILPSSSSIKKLTDLREA 
IFPTNLVKIPQRLKVRINLTLQKLLKRHKRLNYVSILNSICPPL 
EGTVLDLSHLSRQSPKERVLKFIIVILQKLLPQEMFGSKKNKGK 
IIKNLNLLLSLPLNGYLPFDSLLKKLRLKDFRWLFISDIWFTKH 
NFENLNQLAICFISWLFRQLIPKIIQTFFYCTEISSTVTIVYFR 
HDTVmKLITPFIVEYFKTYLVENNVCRNTHNSYTLSNFNHSKMRI 
I PKKSNNEFRI I AI PCRGADEEEFTI YKENHKNAIQPTQKILE Y 
LRNKRPTSFTKIYSPTQIADRIKEFKQRLLKKFNNVLPELYFMK 
FDVKSCYDSIPRMECMRILKDALKNENGFFVRSQYFFNTNTGVL 
KLFNWNASRVPKPYELYIDNVRTVHLSNQDVINWEMEIFKTA 
LWVEDKCYIREDGLFQGSSLSAPIVDLVYDDLLEFYSEFKASPS 
QDTLILKLADDFL I I STDQQQVINIKKLAMGGFQKYNAKANRDK 
ILAVSSQSDDDTVIQFCAMHIFVKELEVWKHSSTMNWFHIRSKS 
SKGIFRSLIALFNTRISYKTIDTNLNSTNTVLMQIDHWKNISE 
CYKSAFKDLSINVTQNMQFHSFLQRIIEMTVSGCPITKCDPLIE 
YEVRFTILNGFLESLSSNTSKFKDNIILLRKEIQHLQAYIYIYI 
HIVN __ _ „ 

FIG. 23 
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2 521 cagtttaatt aaatctgaaa acgaagaaat 
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2821 aaaaaatcg 



gcaaactaca aagaaaatgt caaggcgtaa 
tgaaacaaat cttgattttg tattacaaaa 
ttataagacc tagtagtaat agatcaaaga 
ttaagattag gatggaaact ctggcaacga 
ataataagaa ttattaagga gagtcaatta 
agttggttct aaggtagaga aagatttgaa 
actttctgaa tagcaagtga aagaagagta 
gtattaaaat ttagtattta acatggacta 
tagaagacac agaagagaaa cagattatga 
ccaaaaaaat tatgtatcaa tttacgccaa 
agattatttt aataaaaaca attatgatca 
tgaagccgaa ttctatgcct ttgatgattt 
ttactagact gttaacatag acgttaattt 
tagattttta ttatcactag aaagattcaa 
aaattaatat aattttgaga aaattggtga 
ttctcatcgc cacttacaag gcattcattt 
agttaactcc tcatcataaa ttagcgttaa 
tacagactta aaattagttg acactaacaa 
attccctcgt ttgactcatg taagctagta 
agagaacctc aatgttttac ttaaaaaggt 
ccctacctaa ttcaattttg atttctactt 
tggattagaa ccaaatattt tgacaaaaca 
ataatcaaaa aatcttaaat ttttaagatt 
ctccagaaaa cagatattaa aacaagctac 
tcaagaagaa actcctgaaa ctaaagatga 
attttttgat catctttctg aattaaccga 
tacccaagaa atttatgata gcttgcacaa 
gttcaaatta agttacaaat atgaaatgga 
taagaatatt tatgaaacct taaacaatct 
tcatggaaac atttcttatg aactgacaaa 
gaccttaaac taagaattat aacacgctaa 
taataacgtt aaaagtgcaa aaattgaatc 
tagtctttgc aaatctattg cttcttgtaa 
tttgctctat cccaacaata tttagaaaaa 
caagcaattt gaataattga aaaatttgga 
gcatatactt aattctattt cagaattctt 
tttgaaaaga tattatttat tacaatatta 
tcaatagtta cctgaattaa attaagttta 
gagtgaagta cataagtaag tatgggaaaa 
atgtgagttt atcaaagaat catcctaaac 
tgtaagtgat gactctatta aaaagatttt 
ttatttgaga ttgaacccta gttaatctag 
ttaagaactt ctcaaagctt gcgacgaaaa 
ccctctatgt ttaccaactg gtacttatta 
taaatattag tttaaataaa tattaaatat 
tacatacaat agtcattttt agtgttttga 
aagtaaataa ttatttttca atcatttttt 



FIG. 21 
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Oxytricha LCVSYILSSFYYANLEENALQFLRKESMDPEKPETNLLMRLT 
Euplotes LCVSSILSSFYYATLEESSLGFLRDESMNPENPNVNLLMRLT 

FIG. 24 



ATTTATACTCATGAAAATCTTATTCGAGTTCATTCAAGACAAGCTTGACATTGATCTACA 

GACCAACAGTACTTACAAAGAAAATTTAAAATGTGGTCACTTCAATGGCCTCGATGAAAT 

TCTAACTACGTGTTTCGCACTACCAAATTCAAGAAAAATAGCATTACCATGCCTTCCTGG 

TGACTTAAGCCACAAAGCAGTCATTGATCACTGCATCATTTACCTGTTGACGGGCGAATT 

ATACAACAACGTACTAACATTTGGCTATAAAATAGCTAGAAATGAAGATGTCAACAATAG 

TCTTTTTTGCCATTCTGCAAATGTTAACGTTACGTTACTGAAAGGCGCTGCTTGGAAAAT 

GTTCCACAGTTTGGTCGGTACATACGCATTCGTTGATTTATTGATCAATTATACAGTAAT 

TCAATTTAATGGGCAGTTTTTCACTCAAATCGTGGGTAACAGATGTAACGAACCTCATCT 

GCCGCCCAAATGGGTCCAACGATCATCCTCATCATCCGCAACTGCTGCGCAAATCAAACA 

ACTTACAGAACCAGTGACAAATAAACAATTCTTACACAAGCTCAATATAAATTCCTCTTC 

TTTTTTTCCTTATAGCAAGATCCTTCCTTCATCATCATCTATCAAAAAGCTAACTGACTT 

GAGAGAAGCTATTTTTCCCACAAATTTGGTTAAAATTCCTCAGAGACTAAAGGTACGAAT 

TAATTTGACGCTGCAAAAGCTATTAAAGAGACATAAGCGTTTGAATTACGTTTCTATTTT 

GAATAGTATTTGCCCACCATTGGAAGGGACCGTATTGGACTTGTCGCATTTGAGTAGGCA 

ATCACCAAAGGAACGAGTCTTGAAATTTATCATTGTTATTTTACAGAAGTTATTACCCCA 

AGAAATGTTTGGCTCAAAGAAAAATAAAGGAAAAATTATCAAGAATCTAAATCTTTTATT 

AAGTTTACCCTTAAATGGCTATTTACCATTTGATAGTTTGTTGAAAAAGTTAAGATTAAA 

GGATTTTCGGTGGTTGTTCATTTCTGATATTTGGTTCACCAAGCACAATTTTGAAAACTT 

GAATCAATTGGCGATTTGTTTCATTTCCTGGCTATTTAGACAACTAATTCCCAAAATTAT 

ACAGACTTTTTTTTACTGCACCGAAATATCTTCTACAGTGACAATTGTTTACTTTAGACA 

TGATACTTGGAATAAACTTATCACCCCTTTTATCGTAGAATATTTTAAGACGTACTTAGT 

CGAAAACAACGTATGTAGAAACCATAATAGTTACACGTTGTCCAATTTCAATCATAGCAA 

AATGAGGATTATACCAAAAAAAAGTAATAATGAGTTCAGGATTATTGCCATCCCATGCAG 

AGGGGC AGACGAAGAAGAATTCAC AATTTATAAGGAGAATCACAAAAATGCTATC C AGC C 

CACTCAAAAAATTTTAGAATACCTAAGAAACAAAAGGCCGACTAGTTTTACTAAAATATA 

TTCTCCAACGCAAATAGCTGACCGTATCAAAGAATTTAAGCAGAGACTTTTAAAGAAATT 

TAATAATGTCTTACCAGAGCTTTATTTCATGAAATTTGATGTCAAATCTTGCTATGATTC 

CATACCAAGGATGGAATGTATGAGGATACTCAAGGATGCGCTAT^AAAATGAAAATGGGTT 

TTTCGTTAGATCTCAATATTTCTTCAATACCAATACAGGTGTATTGAAGTTATTTAATGT 

TGTTAACGCTAGCAGAGTACCAAAACCTTATGAGCTATACATAGATAATGTGAGGACGGT 

TCATTTATCAAATCAGGATGTTATAAACGTTGTAGAGATGGAAATATTTAAAACAGCTTT 

GTGGGTTGAAGATAAGTGCTACATTAGAGAAGATGGTCTTTTTCAGGGCTCTAGTTTATC 

TGCTCCGATCGTTGATTTGGTGTATGACGATCTTCTGGAGTTTTATAGCGAGTTTAAAGC 

CAGTCCTAGCCAGGACACATTAATTTTAAAACTGGCTGACGATTTCCTTATAATATCAAC 

AGACCAACAGCAAGTGATCAATATCAAAAAGCTTGCCATGGGCGGATTTCAAAAATATAA 

TGC GAAAGCC AATAGAGACAAAATTTTAGCC GTAAGCTCC C AATC AGATGATGATAC GGT 

TATTCAATTTTGTGCAATGCACATATTTGTTAAAGAATTGGAAGTTTGGAAACATTCAAG 

CACAATGAATAATTTCCATATCCGTTCGAAATCTAGTAAAGGGATATTTCGAAGTTTAAT 

AGCGCTGTTTAACACTAGAATCTCTTATAAAACAATTGACACAAATTTAAATTCAACAAA 

CACCGTTCTCATGCAAATTGATCATGTTGTAAAGAACATTTCGGAATGTTATAAATCTGC 

TTTTAAGGATCTATCAATTAATGTTACGCAAAATATGCAATTTCATTCGTTCTTACAACG 

CATC ATTGAAATGAC AGTCAGCGGTTGTC CAATTAC GAAATGTGATCCTTTAATC GAGTA 

TGAGGTACGATTCACCATATTGAATGGATTTTTGGAAAGCCTATCTTCAAACACATCAAA 

ATTTAAAGATAATATCATTCTTTTGAGAAAGGAAATTCAACACTTGCAAGC 

FIG- 26 



22/59 



§ § W 
2 2 > 

Of J E-< eg 

fa Q CO ^ 
Eh CO 02 O* 

Eh to h a 

EH e Eh H * 

> H U > 

■ [>H >H ^ * 

> Cm fa fa fa * 
; pn fa fa fa * 

CO CO Eh (J • 

JHHJ • 

fa P-i fc^ CO 

> H PM > 

> H H > • 
£ fa hH 

> CO CXQ 
CO S PJ W 
S P fa fa 

i ^ i § * 

JHH J • 

fa fa fa M 
fa O M 

< < y 

fa < tr 3 
H J > 
0*Qt p 



S 



w to 

H fa H 

fa Q W 

CO w 

H HH ^« 



i co fa 
fa 



5 



iu to >h Q 

qtn w < 

ct; i > i 

H H H H * 

O fa fa tO 

H P-i P-i 

CO Eh 

QO H 

to : " 




fa 



3 j j ^ * 

t> H >h Eh 

CO CO fa W 

1 g J d 

<d ax 

2 J Eh to 

> Eh 04 S 





l3 El I 
I I 

^ S ^ 

!> 3 3 . 

H H fa 

a; g ^ 
fa s to 

Ip 

— h i 

i< H H > • 

to to 

ro >h S P * 

a a q * 
4-1 to to 
-h w fa 

-p H > H 
S H fa 




a 

S N Eh CN 
3 <D CO H 

^4JH fl 



<tf <H <N CO 

S N Eh 

3 <D CO H 

XI V fa ft 




rH CN CO 

N Eh CN 

CD CO rH. 

4J fa ft 



23/59 



AKFLHWLMSVYWELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIGIRQHLKR 
VQLRDVSEAEVRQHREARPALLTSRLRF I PKPDGLRPIVNMDYWGARTFRREK 
RAERLTSRVKALFSVLNYERA 

FIG. 27 



GCCAAGTTCCTGCACTGGCTGATGAGTGTGTACGTCGTCGAGCTGCTCAGGTC 
TTTCTTTTATGTCACGGAGACCACGTTTCAAAAGAACAGGCTCTTTTTCTACC 
GGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAAG 
AGGGTGCAGCTGCGGGACGTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGC 
CAGGCCCGCCCTGCTGACGTCCAGACTCCGCTTCATCCCCAAGCCTGACGGGC 
TGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGA 
GAAAAGAGGGCCGAGCGTCTCACCTCGAGGGTGAAGGCACTGTTCAGCGTGCT 
CAACTACGAGCGGGCGCG 

FIG. 28 



MTEHHTPKSRILRFLENQYVYLCTLNDYVQLVLRGSPASSYSNICERLRSDVQTSFSIFLHSTWGF 

DSKPDEGVQFSSPKCSQSELIANVVKQMFDESFERRRI^LLMKGFSMNHEDFRAMH 

PNYLISILESKNWQLLLEIIGSDAMffl^ 

TIETSITQNKSARKEVSWNSISISRFSIFYRSSYKKFKQDLYFNLHSICDRNTVHMWLQWIFPRQFG 
LINAFQVKQLHWIPLVSQSTWPKF^LKVYPLIEQTAKRLHRISLSKVYNHYCPYIDTHDDEKILS 
YSLKPNQVFAFLRSILVRVFPKLIWGNQRIFEIILKDLETFLKLSRYESFSLHYLMSNIKISEIEWL 
VLGKRSNAKMCLSDFEKRKQIFAEFIYWLYNSFIIPILQSFFYITESSDLRNRTVYFRKDIWKLLCR 
PFITSMKMEAFEKINENIWRMDTQKTTLPPAVI^ 

QTLRPVASILKHLINEESSGIPFNLEVYMKLLTFKKDLLKHRMFGRKKYFVRIDIKSCYDRIKQDLM 
FRIVKKKLKDPEFVIRKYATIHATSDRATKNFVSEAFSYFD1WPFEKVVQLLSMKTSDTLFVDFVDY 
WTKSSSEIFKMLKEHLSGHIVKIGNSQYLQKVGIPQGSILSSFLCHFYMEDLIDEYLSFTKKKGSVL 
LRVVDDFLFITWKKDAKKFLNLSLRGFEKHNFSTSLEKTVINFENSNGIINNTFFNESKKRMPFFG 
FSWl^SLDTLLACPKIDEALFNSTSVELTKHMGKSFFYKILRSSLASFAQVFIDITHNSKFNSCCN 
IYRLGYSMCMRAQAYLKRMKDIFIPQRMFITDLLWIGRKIWKKLAEILGYTSRRFLSSAEVKWLFC 
LGMRDGLKPSFKYHPCFEQLIYQFQSLTDLIKPLRPVLRQVLFLHRRIAD 

FIG. 29 
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A-l: AKF LHW LMS VYV VEL LRS FFY VTE TTF Q 
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Wild Type Telomerase Gene 
Wild Type Telomerase Gene 



1 . Transform with linear fragment 
containing the telomerase gene 
disrupting with a LEU2 or ura4 marker 



M 



Telomerase Gene::M 



Wild Type Telomerase Gene 




Wild Type Telomerase Gene 



Wild Type (X2) 



2. Assay in selective media 



3. Sporulate, and grow on 
selective media 




Senescence? (X2) 



(These cells will show a senescence phenotype 
if the disrupted gene encodes a telomerase subunit.) 



FIG. 43 
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i 

met ser val tyr val val glu leu leu 
GCCAAGTTCCTGCACTGGCTG ATG AGT GTG TAC GTC GTC GAG CTG CTC 

10 20 
arg ser phe phe tyr val thr glu thr thr phe gin lys asn arg 
AGG TCT TTC TTT TAT GTC ACG GAG ACC ACG TTT CAA AAG AAC AGG 

30 

leu phe phe tyr arg lys ser val trp ser lys leu gin ser ile 
CTC TTT TTC TAC CGG AAG AGT GTC TGG AGC AAG TTG CAA AGC ATT 

40 50 
gly ile arg gin his leu lys arg val gin leu arg glu leu ser 
GGA ATC AGA CAG CAC TTG AAG AGG GTG CAG CTG CGG GAG CTG TCG 

60 

glu ala glu val arg gin his arg glu ala arg pro ala leu leu 
GAA GCA GAG GTC AGG CAG CAT CGG GAA GCC AGG CCC GCC CTG CTG 

70 80 
thr ser arg leu arg phe ile pro lys pro asp gly leu arg pro 
ACG TCC AGA CTC CGC TTC ATC CCC AAG CCT GAC GGG CTG CGG CCG 

90 

ile val asn met asp tyr val val gly ala arg thr phe arg arg 
ATT GTG AAC ATG GAC TAC GTC GTG GGA GCC AGA ACG TTC CGC AGA 

100 no 

glu lys ala glu arg leu thr ser arg val lys ala leu phe 

GAA AAG ARG GCC GAG CGT CTC ACC TCG AGG GTG AAG GCA CTG TTC 

120 

ser val leu asn tyr glu arg ala arg arg pro gly leu leu gly 
AGC GTG CTC AAC TAC GAG CGG GCG CGG CGC CCC GGC CTC CTG GGC 

130 140 

ala ser val leu gly leu asp asp ile his arg ala trp arg thr 
GCC TCT GTG CTG GGC CTG GAC GAT ATC CAC AGG GCC TGG CGC ACC 

150 

phe val leu arg val arg ala gin asp pro pro pro glu leu tyr 
TTC GTG CTG CGT GTG CGG GCC CAG GAC CCG CCG CCT GAG CTG TAC 

160 170 

phe val lys val asp val thr gly ala tyr asp thr ile pro gin 
TTT GTC AAG GTG GAT GTG ACG GGC GCG TAC GAC ACC ATC CCC CAG 

180 

asp arg leu thr glu val ile ala ser ile ile lys pro gin asn 
GAC AGG CTC ACG GAG GTC ATC GCC AGC ATC ATC AAA CCC CAG AAC 

190 200 

thr tyr cys val arg arg tyr ala val val gin lys ala ala met 
ACG TAC TGC GTG CGT CGG TAT GCC GTG GTC CAG AAG GCC GCC ATG 
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gly thr ser ala arg 
GGC ACG TCC GCA AGG 

220 

gin gly ile pro gin 
CAG GGG ATC CCG CAG 



leu cys tyr gly asp 
CTG TGC TAC GGC GAC 

250 

arg asp gly leu leu 
CGG GAC GGG CTG CTC 



thr pro his leu thr 
ACA CCT CAC CTC ACC 

280 

arg gly val pro glu 
CGA GGT GTC CCT GAG 



val val asn phe pro 
GTG GTG AAC TTC CCT 

310 

phe val gin met pro 
TTT GTT CAG ATG CCG 



leu leu asp thr arg 
CTG CTG GAT ACC CGG 

340 

tyr ala arg thr ser 
TAT GCC CGG ACC TCC 



phe lys ala gly arg 
TTC AAG GCT GGG AGG 

370 

arg leu lys cys his 
CGG CTG AAG TGT CAC 



leu gin thr val cys 
CTC CAG ACG GTG TGC 

400 

ala tyr arg phe his 
GCG TAC AGG TTT CAC 



!10 

pro ser arg ala thr 
CCT TCA AGA GCC ACG 



gly ser ile leu ser 
GGC TCC ATC CTC TCC 

240 

met glu asn lys leu 
ATG GAG AAC AAG CTG 



leu arg leu val asp 
CTG CGT TTG GTG GAT 

270 

his ala lys thr phe 
CAC GCG AAA ACC TTC 



tyr gly cys val val 
TAT GGC TGC GTG GTG 

300 

val glu asp glu ala 
GTA GAA GAC GAG GCC 



ala his gly leu phe 
GCC CAC GGC CTA TTC 

330 

thr leu glu val gin 
ACC CTG GAG GTG CAG 



ile arg ala ser leu 
ATC AGA GCC AGT CTC 

360 

asn met arg arg lys 
AAC ATG CGT CGC AAA 



ser leu phe leu asp 
AGC CTG TTT CTG GAT 

390 

thr asn ile tyr lys 
ACC AAC ATC TAC AAG 



ala cys val leu gin 
GCA TGT GTG CTG CAG 



ser tyr val gin cys 
TCC TAC GTC CAG TGC 

230 

thr leu leu cys ser 
ACG CTG CTC TGC AGC 



phe ala gly ile arg 
TTT GCG GGG ATT CGG 

260 

asp phe leu leu val 
GAT TTC TTG TTG GTG 



leu arg thr leu val 
CTC AGG ACC CTG GTC 

290 

asn leu arg lys thr 
AAC TTG CGG AAG ACA 



leu gly gly thr ala 
CTG GGT GGC ACG GCT 

320 

pro trp cys gly leu 
CCC TGG TGC GGC CTG 



ser asp tyr ser ser 
AGC GAC TAC TCC AGC 

350 

thr phe asn arg gly 
ACC TTC AAC CGC GGC 



leu phe gly val leu 
CTC TTT GGG GTC TTG 

380 

leu gin val asn ser 
TTG CAG GTG AAC AGC 



ile leu leu leu gin 
ATC CTC CTG CTG CAG 

410 

leu pro phe his gin 
CTC CCA TTT CAT CAG 



FIG. 47 
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gin val trp lys 
CAA GTT TGG AAG 

430 

arg leu pro leu 
CGG CTC CCT CTG 



val ala gly gly 
GTC GCT GGG GGC 

460 

arg ala val ala 
CGT GCA GTG GCT 



thr pro cys his 
ACA CCG TGT CAC 

490 

pro asp ala ala 
CCA GAC GCA GCT 



pro gly gly arg 
CCT GGA GGC CGC 

520 

his pro gly leu 
CAT CCT GGA CTG 



thr pro ala ala 
ACA CCA GCA GCC 

550 

arg gly gly pro 
AGG GGC GGC CCA 

564 
OP 

TGA GTGAGTGTTTGGCCGAGGCCTGCATGTCCGGCTGAAGGCTGAGTGTCCGGCTGAGGC 

CTGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCAGCACACCTGCGTTTTCACTTCCCCAC 

AGGCTGGCGTTCGGTCCACCCCAGGGCCAGCTTTTCCTCACCAGGAGCCCGGCTTCCACT 

CCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGTTCACCCTTCGCCCTGCCTTCC 

TTTGCCTTCCACCCCCACCATTCAGGTGGAGACCCTGAGAAGGACCCTGGGAGCTTTGGG 

AATTTGGAGTGACCAAAGGTGTGCCCTGTACACAGGCGAGGACCCTGCACCTGGATGGGG 

GTCCCTGTGGGTCAAATTGGGGGGAGGTGCTGTGGGAGTAAAATACTGAATATATGAGTT 

TTTCAGTTTTGGAAAAAAAAAAAAAAAAAAAAAAAAAA 

FIG. 47 

(CONTINUED) 



420 

asn pro his phe ser cys ala ser ser leu thr 
AAC CCA CAT TTT TCC TGC GCG TCA TCT CTG ACA 

440 

leu leu his pro glu ser gin glu arg arg asp 
CTA CTC CAT CCT GAA AGC CAA GAA CGC AGG GAT 

450 

gin gly arg arg arg pro ser ala leu arg gly 
CAA GGG CGC CGC CGG CCC TCT GCC CTC CGA GGC 

470 

val pro pro ser ile pro ala gin ala asp ser 
GTG CCA CCA AGC ATT CCT GCT CAA GCT GAC TCG 

480 

leu arg ala thr pro gly val thr gin asp ser 
CTA CGT GCC ACT CCT GGG GTC ACT CAG GAC AGC 

500 

glu ser glu ala pro gly asp asp ala asp cys 
GAG TCG GAA GCT CCC GGG GAC GAC GCT GAC TGC 

510 

ser gin pro gly thr ala leu arg leu gin asp 
AGC CAA CCC GGC ACT GCC CTC AGA CTT CAA GAC 

530 

met ala thr arg pro gin pro gly arg glu gin 
ATG GCC ACC CGC CCA CAG CCA GGC CGA GAG CAG 

540 

leu ser arg arg ala tyr thr ser gin gly gly 
CTG TCA CGC CGG GCT TAT ACG TCC CAG GGA GGG 

560 

his pro gly leu his arg trp glu ser glu ala 
CAC CCA GGC CTG CAC CGC TGG GAG TCT GAG GCC 
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Motif -1 
Ep pl23 
Sp Tezl 
Sc Est2 
Hs TCP1 
consensus 



, LWSL I RCF F YVTEQQKS YSKT . 
. FIIPILQSFFYITESSDLRNRT . 
, LI PKI IQTFFYCTE I SSTVTIV . 
. YWELLRSFFYVTETTFQKNRL . 
FFY TE 



Motif 0 
Ep pl23 
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Hs TCP1 
consensus 



K 

p hhh K hR h R 

. KSLGFAPGKLRLI PKKT --TFRP IMTFNKKI V 
. QKTTLPPAVIRLLPKKN- -TFRLITNLRKRFL 
• TLSNFNHSKMRI I PKKSNNEFRI IAIPCRGAD 
. ARPALLTSRLRFI PKPD- -GLRP IVNMDYWG 
R PK R I 



Motif A 
Ep pl23 
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AF 

h hDh GY h 
. PKLFFATMDIEKCYDSVNREKLSTFLK. 
. RKKYFVRI DI KSC YDRI KQDLMFRI VK . 
. PELYFMKFDVKSCYDSIPRMECMRILK. 
. PELYFVKVDVTGAYDTIPQDRLTEVIA. 

F D YD 



// 
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Ep pl23 
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hPQG pS hh 
. NGKFYKQTKGIPQGLCVSSILSSFYYA . 
. GNSQYLQKVGIPQGSILSSFLCHFYME . 
. EDKCYIREDGLFQGSSLSAPIVDLVYD . 
. RATSYVQCQGIPQGSILSTLLCSLCYG. 
G QG S 
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Ep pl23 
Sp Tezl 
Sc Est2 
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consensus 



Y 

h F DD hhh 
. PNVNLLMRLTDDYLLITTQENN . 
. KKGSVLLRWDDFLF I TVNKKD . 
. SQDTLI LKLADDFLI I STDQQQ . 
. RRDGLLLRLVDDFLLVTPHLTH . 
DD L 
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Gh h cK 
. NVSRENGFKFNMKKL . 
. LNLSLRGFEKHNFST . 
. KKLAMGGF QKYNAKA . 
. LRTLVRGVPEYGCW . 

G 
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